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CLAIMS 



[Claim(s)] 
[Claim 1] 

The manufacture approach of the light emitting device which forms much more organic layer by wet film production at 
least using the coating liquid containing at least the compound which is the light emitting device which has much more 
organic layer containing a luminous layer at least, and is contained in an organic layer, and a kind of solvent refined by 
at least one purification processing. 
[Claim 2] 

The manufacture approach according to claim 1 that at least one purification processing is at least one of dehydration 
part processing and the column purification. 
[Claim 3] 

The manufacture approach according to claim 2 that at least one purification processing is dehydration part processing 
and column purification. 
[Claim 4] 

The manufacture approach according to claim 1 to 3 that the refined moisture content of at least a kind of solvent is 
100 ppm or less. 
[Claim 5] 

The manufacture approach according to claim 1 to 4 that a kind of refined solvent is a kind of halogen system solvent 
at least. 
[Claim 6] 

The manufacture approach according to claim 1 to 5 that coating liquid contains phosphorescence luminescent 
material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the manufacture approach of a light emitting device (organic electroluminescence devices) 
available in the field of a back light a flat-panel display, the source of the illumination light, a display device, 
electrophotography, organic-semiconductor laser, the record light source, the exposure light source, the reading light 
source, an indicator, a signboard, an optical-communication device, etc. 
[0002] 

[Description of the Prior Art] 

The light emitting device formed by the wet producing-film method is inferior in luminous efficiency and endurance 
compared with a vacuum evaporationo mold component in each luminescence gestalt of the light emitting device 
(phosphorescence light emitting device) using a triplet exciton, and the light emitting device (fluorescence light emitting 
device) using a singlet exciton. The light emitting device formed by the wet producing-film method is cheap, and has the 
big merit that a large area is possible. A light emitting device by the wet producing-film method which was excellent in 
luminous efficiency and endurance is desired. 
[0003] 

In the field of a light emitting device, by manufacture with a vacuum evaporationo mold component, since sublimation 
purification was carried out, the organic compound did not need to refine. In JP.2001-214159A setting to 0.01 ppm or 
less tonicity high impurity concentration of the sodium of the thin film which consists degradation by generation of heat 
of this luminescent organic compound by performing purification processing of multiple times to a luminescent organic 
compound for the purpose of control ****, or a potassium is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] 

This invention aims at offering the manufacture approach of a light emitting device of having solved said many 
problems, having excelled in luminous efficiency and luminescence brightness, and having excelled in endurance. 
[0005] 

[Means for Solving the Problem] 

Not in purification processing of an organic compound but in this invention, this invention person found having a 
problem in the coating liquid in the manufacture approach of the light emitting device by the wet producing-film method, 
and found out said The means for solving a technical problem, namely 

1. Manufacture approach of light emitting device which forms much more organic layer by wet film production at least 
using coating liquid containing at least compound which is light emitting device which has much more organic layer 
containing luminous layer at least, and is contained in organic layer, and a kind of solvent refined by at least one 
purification processing. 

2. Manufacture approach given in said 1 whose at least one purification processing is at least one of dehydration part 
processing and the column purification. 

3. Manufacture approach given in said 2 whose at least one purification processing is dehydration part processing and 
column purification. 

4. Manufacture approach given in either [ whose refined moisture content of at least a kind of solvent is 100 ppm or 
less / said ] 1 thru/or 3. 

5. Manufacture approach given in either [ a kind of refined solvent of whose is a kind of halogen system solvent at least 
/ said ] 1 thru/or 4. 

6. Manufacture approach given in either [ in which coating liquid contains phosphorescence luminescent material / said 
] 1 thru/or 5. 

[0006] 

[Embodiment of the Invention] 

This invention is a light emitting device which has much more organic layer containing a luminous layer at least, and is 
the manufacture approach of the light emitting device characterized by forming much more organic layer by wet film 
production at least using the coating liquid containing at least the compound contained in an organic layer, and a kind of 
solvent by which purification processing was carried out. 
[0007] 

In this invention, especially purification processing is not limited, for example, can adopt dehydration part processing, a 
column method, distillation, the cooling recrystallizing method, etc. It is desirable that at least one purification 
processing uses at least one of dehydration part processing and the column purification, and it is more desirable that at 
least one purification processing is dehydration part processing and column purification (concomitant use with 
dehydration part processing and column purification). 
[0008] 

Before preparing coating liquid in this invention, it is desirable to perform purification processing of a solvent. A front is 
less than one week before preparation, and will be less than one day still more preferably the 3rd [ less than ] day 
preferably. If it refines before this, the effectiveness of purification will decrease. The luminous efficiency of a light 
emitting device, endurance, etc. are substantially improvable with purification processing of a solvent. 
[0009] 
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As for the solvent of coating liquid, it is desirable to use a kind of halogen system solvent at least from a soluble point. 
Especially, a chlorine-based solvent is desirable, for example, can mention a carbon tetrachloride, chloroform, 
dichtoromethane,_1,2-di chloroe thane, 1,1-dichloroethane, a chlorobenzene, a dichlorobenzene, etc. 
[0010] 

In addition to the above-mentioned solvent, it can mix with other solvents enumerated betow, and can also use. As 
other solvents, amide series solvents, such as ethers solvents, such as ester solvents, such as aromatic hydrocarbons 
solvents, such as alcohols solvents, such as ketones, such as an acetone, a methyl ethyl ketone, and a cyclohexanone, 
a methanol, ethanol, 1-propanol, 2-propanol, and a butanol, benzene, toluene, and a xylene, methyl acetate, and ethyl 
acetate, diethylether, a tetrahydrofuran, and dioxane, dimethylacetamide, and dimethylformamide, dimethyl sulfoxide, 
etc. are mentioned. 
[0011] 

Although coating liquid is explained in full detail behind, in order to optimize the luminescence engine performance and 
spreading, it may also contain other components suitably including at least the component used for a kind of organic 
layer at least, and a kind of solvents (organic compound etc.) for dissolving or distributing it. 
[0012] 

Especially the approach of dehydration part processing of a solvent is not limited, for example, a drying agent is put in 

into a solvent, and it leaves it, and can perform dehydration processing by distillation after filtration. 

[0013] 

Although especially a drying agent is not limited, it can choose suitably anhydrous sodium sulfate, sulfuric anhydride 
calcium, magnesium sulfate, strontium sulfate, a barium sulfate, the barium oxide, a calcium oxide, magnesium oxide, a 
molecular sieve, a zeolite, etc. Although it can be used filtering after desiccation with a drying agent it is desirable to 
use it, distilling further. As for after desiccation, it is desirable to save under an inert gas ambient atmosphere with a 
moisture content of 1 00 ppm or less. 
[0014] 

The moisture content of at least a kind of solvent in which purification processing was carried out by dehydration part 
processing and/or column purification has desirable 100 ppm or less, its 50 ppm or less are more desirable, and its 30 
ppm or less are still more desirable. The impurities which degrade moisture and/or the luminescence engine 
performance of a light emitting device are reducible with dehydration part processing and/or column purification of a 
solvent. 
[0015] 

In column purification, especially the bulking agent used for a column is not limited, for example, can use suitably silica 
gel, an alumina, cationic ion exchange resin, anionic ion exchange resin, etc. Moreover, basicity and any neutral and acid 
bulking agent can be used. 
[0016] 

As for the amount of a bulking agent, it is desirable that it is 50g or more 1kg or less to 100ml of solvents to refine. If 
fewer than this, the effectiveness of purification will become small, if [ than this ] more, the amount of a bulking agent 
will become useless and productive efficiency will fall. Moreover, as for the flow rate at the time of purification, it is 
desirable that it is [ 1ml ] the following by 1000ml/above by /. If there are few flow rates than this, productive 
efficiency will worsen. Moreover, the effectiveness of purification is not small desirable if [ than this ] more. 
[0017] 

By carrying out column purification of the chlorine-based solvent, it is surmised that chlorine active species, such as a 
radical and a cation, are removed. If especially chlorine active species remains in a solvent, the ingredient contained in 
the organic layer mentioned later will be chlorinated, and it will become the cause of endurance aggravation and 
effectiveness aggravation. 
[0018] 

In the manufacture approach of this invention, especially a desirable mode is formation of the luminous layer using the 
coating liquid containing at least a kind of solvent by which purification processing was carried out, and at least one 
phosphorescence luminescent material. Purification processing has desirable column purification and its concomitant 
use with column purification and dehydration part processing is more desirable. An alt.metaHzed metal complex etc. is 
preferably mentioned so that a phosphorescence luminescence ingredient may be explained in full detail below. As for a 
solvent, it is desirable that it is the solvent which contains a kind of halogen system solvent at least. 
[0019] 

especially desirable voice — as for the solvent which can be set like and by which purification processing was carried 
out, it is desirable that it is the solvent from which impurities, such as chlorine active species, such as a radical and a 
cation, were removed below to a certain concentration. As for the concentration of the alt.metal-ized metal complex 
chlorinated in the luminous layer, it is desirable that it is below a certain concentration. 
[0020] 

(Light emitting device) 

The light emitting device in this invention is stated to a detail below. It is the layer which the organic layer of this 
invention means the layer which can be used for a light emitting device, and an organic layer mainly consists of an 
organic compound, and specifically contains the compound which has the operation effectiveness as a luminescent 
organic layer, an electronic transportability organic layer, a hole transportability organic layer, an electronic injection 
layer, a hole impregnation layer, etc. In addition, in the following, the vocabulary a "derivative" means the compound 
itself and its derivative, for example, a coumarin derivative means a coumarin and its derivative. 
[0021] 

— Configuration of an organic layer — 

Although there is especially no limit and it can choose suitably according to the application and the object of a light 
emitting device as a formation location in said light emitting device of said organic layer, it is desirable to be formed 
between the first electrode and the second electrode. Either a transparent electrode or a back plate is OK as said first 
electrode and the second electrode. An organic layer is formed in the front face or the whole surface on said 
transparent electrode or said back plate. About the configuration of said organic layer, magnitude, and thickness, there 
is especially no limit and it can be suitably chosen according to the object. 
[0022] 

As concrete lamination, a transparence anode plate / luminous layer / cathode, a transparence anode plate / luminous 
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layer / electronic transporting bed / cathode, a transparence anode plate / electron hole transporting bed / luminous 
layer / electronic transporting bed / cathode, a transparence anode plate / electron hole transporting bed / luminous 
J a y. e r_/_cathode r a transp arence an ode plate / luminous layer / electronic transporting bed / electronic injection layer / 
cathode, a transparence anode plate / hole injection layer / electron hole transporting bed / luminous layer / 
electronic transporting bed / electronic injection layer / cathode, etc. are mentioned. 
[0023] 

— Luminous layer — 

The luminous layer used for this invention may consist of a kind of luminescence material at least, and may also 
contain electron hole transport material, electronic transport material, and host material if needed. It is not limited 
especially as luminescence material used for this invention, and if it is a fluorescence luminescence compound or a 
phosphorescence luminescence compound, it can use. 
[0024] 

As a fluorescence luminescence compound, for example, a benzooxazole derivative, a benzimidazole derivative, A 
benzothiazole derivative, a styryl benzene derivative, a polyphenyl derivative. A diphenyl butadiene derivative, a 
tetra-phenyl butadiene derivative, the North America Free Trade Agreement RUIMIDO derivative, A coumarin 
derivative, a perylene derivative, a peri non derivative, an OKISA diazo-RU derivative, An aldazine derivative, a 
PIRARIJIN derivative, a cyclopentadiene derivative, A bis-styryl anthracene derivative, the Quinacridone derivative, a 
pyrrolo pyridine derivative, A thiadiazolo pyridine derivative, a styryl amine derivative, an aromatic series dimethylidene 
compound, High molecular compounds, such as various metal complexes represented by the metal complex and rare 
earth complex of an eight-quinolinol derivative, the poly thiophene derivative, a polyphenylene derivative, a 
polyphenylene vinylene derivative, and the poly fluorene derivative, etc. are mentioned. These can mix and use a kind or 
two sorts or more. 
[0025] 

Although not limited especially as a phosphorescence luminescence compound, an alt.metal-ized metal complex or a 

porphyrin metal complex is desirable. 

[0026] 

Said altmetal-ized metal complex is the generic name of the compound group indicated by Akio Yamamoto work 
"organic metal chemistry-foundation and application" 150 page, 232 pages, Shokabo Publishing Co., Ltd. (1982 
issuance), the "Photochemistry and Photophisics of Coodination Compounds" 71-77 page written by H.Yersin, 135-146 
pages and Springer- Verlag (1987 issuance), etc. [ - ] Said organic layer containing this alt.metal-ized metal complex is 
advantageous at the point of excelling in luminous efficiency by high brightness. 
[0027] 

As a ligand which forms an alt.metal-ized metal complex, there are various things, and it is indicated by the 
above-mentioned reference, and 2-phenyl pyridine derivative, 7, 8-benzoquinoline derivative, 2-(2-thienyl) pyridine 
derivative, 2-(1-naphthyl) pyridine derivative, 2-phenyl quinoline derivative, etc. are mentioned as a desirable ligand 
also in it. These derivatives may have a substituent if needed. The alt.metal-ized metal complex may have other ligands 
other than said ligand. 
[0028] 

alt.metal-ized metal complex used by this invention Inorg.Chem. 1991 and No. 30, 1685page., ** 1988 and No. 27, 
3464page., ** 1994 and No. 33, 545 page .Inorg.Chim.Acta 1991, No. 181, 245 page .J.Organomet.Chem. 1987, No. 335, 
and 293page.J.Am.Chem.Soc. 1985, No. 107, and 1431 page. etc. — It is compoundable by various well-known technique. 

[0029] 

Also in said altmetal-ized complex, the compound which emits light from a triplet exciton can use it suitably from a 
viewpoint of the improvement in luminous efficiency in this invention. Moreover, in a porphyrin metal complex, a 
porphyrin platinum complex is desirable. 
[0030] 

The compound of said phosphorescence luminescence may be used by the one-sort independent, and may use two or 
more sorts together. Moreover, said fluorescence luminescence compound and a phosphorescence luminescence 
compound may be used simultaneously. In this invention, it is desirable to use said phosphorescence luminescence 
compound from the point of luminescence brightness and luminous efficiency. 
[0031] 

As a content in said luminous layer of the compound of said phosphorescence luminescence, there is especially no 
limit, and it can be suitably chosen according to the object, for example, is 0.1 - 70 % of the weight, and its 1 - 20 % of 
the weight is desirable. When the content of the compound of said phosphorescence luminescence is not 0.1 - 70 % of 
the weight, the content effectiveness is enough in the content effectiveness fully not being demonstrated and it being 1 

- 20 % of the weight. 
[0032] 

Said host compound is a compound which has the function for energy transfer to arise from the excitation state to the 
compound of said phosphorescence luminescence, consequently to make the compound of this phosphorescence 
luminescence emit light. 
[0033] 

If it is the compound which can carry out energy transfer of the exciton energy to luminescence material as said host 
material, there will be especially no limit. According to the object, it can choose suitably. Specifically A carbazole 
derivative, A triazole derivative, an oxazole derivative, an OKISA diazo-RU derivative, An imidazole derivative, the poly 
aryl alkane derivative, a pyrazoline derivative, A pyrazolone derivative, a phenylenediamine derivative, an arylamine 
derivative, an amino permutation chalcone derivative, a styryl anthracene derivative, and full — me — non — a 
derivative — A hydrazone derivative, a stilbene derivative, a silazane derivative, an aromatic series tertiary-amine 
compound, A styryl amine compound, an aromatic series dimethylidene system compound, a porphyrin system 
compound, An anthra quinodimethan derivative, an anthrone derivative, a diphenyl quinone derivative, A thiopyran 
dioxide derivative, a carbodiimide derivative, a full ORENIRIDEN methane derivative, Heterocycle tetracarboxylic acid 
anhydrides, such as a JISUCHIRIRU pyrazine derivative and naphthalene perylene. The metal complex and metal 
phthalocyanine of a phthalocyanine derivative and an eight-quinolinol derivative, The various metal complex polysilane 
system compounds represented by the metal complex which makes benzooxazole and benzothiazole a ligand, The Pori 
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(N-vinylcarbazole) derivative, an aniline system copolymer, thiophene oligomer, High molecular compounds, such as 
conductive polymer oligomer, such as the poly thiophene, the poly thiophene derivative, a polyphenylene derivative, a 
.polyphenylene vinylene derivative, and the poly fluorene derivative, etc. are mentioned. Said host compound may be 
used by the one-sort independent, and may use two or more sorts together. 
[0034] 

Furthermore, in this invention, electron hole transport material and electronic transport material may be included in said 

luminous layer if needed. 

[0035] 

as said electron hole transport material — low-molecular electron hole transport material and macromolecute electron 
hole transport material — if all can be used, it has the function to pour in an electron hole from an anode plate, the 
function to convey an electron hole, or the function that carries out the obstruction of the electron poured in from 
cathode and it is, it will not be limited, for example, the following ingredients can be mentioned. 
[0036] 

A carbazole derivative, a triazole derivative, an oxazole derivative, an OKISA diazo-RU derivative, An imidazole 
derivative, the poly aryl alkane derivative, a pyrazoline derivative, A pyrazolone derivative, a phenylenediamine 
derivative, an arylamine derivative, an amino permutation chalcone derivative, a styryl anthracene derivative, and full — 
me — non — a derivative — A hydrazone derivative, a stilbene derivative, a silazane derivative, an aromatic series 
tertiary-amine compound, A styryl amine compound, an aromatic series dimethylidene system compound, a porphyrin 
system compound, A polysilane system compound, the Pori (N-vinylcarbazole) derivative, an aniline system copolymer, 
High molecular compounds, such as conductive polymer oligomer, such as thiophene oligomer and the poly thiophene. 
the poly thiophene derivative, a polyphenylene derivative, a polyphenylene vinylene derivative, and the poly fluorene 
derivative, etc. are mentioned. These may be used by the one-sort independent and may use two or more sorts 
together. 
[0037] 

If it has the function to convey an electron as said electronic transport material, or the function which carries out the 
obstruction of the electron hole poured in from the anode plate and is, it will not be restricted, for example, the 
following ingredients can be mentioned. A triazole derivative, an oxazole derivative, an OKISA diazo-RU derivative, full 

— me — non — a derivative, an anthra quinodimethan derivative, and an anthrone derivative — A diphenyl quinone 
derivative, a thiopyran dioxide derivative, a carbodiimide derivative, Heterocycle tetracarboxylic acid anhydrides, such 
as a full ORENIRIDEN methane derivative, a JISUCHIRIRU pyrazine derivative, and naphthalene perylene, The metal 
complex and metal phthalocyanine of a phthalocyanine derivative and an eight-quinolinol derivative, The various metal 
complexes represented by the metal complex which makes benzooxazole and benzothiazole a ligand, High molecular 
compounds, such as conductive polymer oligomer, such as an aniline system copolymer, thiophene oligomer, and the 
poly thiophene, the poly thiophene derivative, a polyphenylene derivative, a polyphenylene vinylene derivative, and the 
poly fluorene derivative, can be mentioned. 

Furthermore in this invention, an inactive polymer-binder can be electrically used for a luminous layer if needed. 
[0038] 

As an inactive polymer-binder, a polyvinyl chloride, a polycarbonate, polystyrene, polymethylmethacrylate, poly butyl 
methacrylate, polyester, polysulfone, polyphenylene oxide, polybutadiene, hydrocarbon resin, ketone resin, phenoxy 
resin, a polyamide, ethyl cellulose, vinyl acetate, ABS plastics, polyurethane, melamine resin, unsaturated polyester, 
alkyd resin, an epoxy resin, silicon resin, a polyvinyl butyral, a polyvinyl acetal, etc. can be mentioned to the electric 
target used if needed, for example. If said luminous layer contains said polymer-binder, it is advantageous at the point 
which can carry out spreading formation of this luminous layer easily by the wet producing-film method at a large area. 
[0039] 

As thickness of said luminous layer, 10- L 200nm is desirable and 20-80nm is more desirable. When said thickness 
exceeds 200nm, driver voltage may go up, and when it is less than 10nm, this light emitting device may short-circuit. 
[0040] 

— Electronic transporting bed — 

The electronic transporting bed which contains electronic transport material if needed in this invention can be 
prepared. It will not be restricted, if it has the function to convey an electron as said electronic transport material, or 
the function which carries out the obstruction of the electron hole poured in from the anode plate and is, and said 
electronic transport material can be used suitably. 
[0041] 

Moreover, an inactive polymer-binder can be electrically used for said electronic transporting bed if needed, and said 
polymer-binder can be used for it As thickness of said electronic transporting bed, 10~200nm is desirable and 20-80nm 
is more desirable. When said thickness exceeds 200nm, driver voltage may go up, and when it is less than 10nm, this 
light emitting device may short-circuit. 
[0042] 

— Electron hole transporting bed — 

The electron hole transporting bed which contains electron hole transport material if needed in this invention can be 
prepared. It will not be restricted, if it has the function to convey an electron hole as said electron hole transport 
material, or the function which carries out the obstruction of the electron poured in from cathode and is, and said 
electron hole transport material can be used suitably. 
[0043] 

Moreover, an inactive polymer-binder can be electrically used for said electron hole transporting bed if needed, and 
said polymer-binder can be used for it. As thickness of said electron hole transporting bed, 10-200nm is desirable and 
20-80nm is more desirable. When said thickness exceeds 200nm, driver voltage may go up, and when it is less than 
1 0nm, this light emitting device may short-circuit. 
[0044] 

— Formation of an organic layer — 

In this invention, much more organic layer at least is formed by the wet producing-film method, other organic layers — 
the dry type producing-film method and the wet producing-film method — a film may be produced by which approach. 
Vacuum deposition, a spatter, etc. are mentioned as a dry type producing-film method. As a wet producing-film 
method, those, such as dipping, a spin coat method, a dip coating method, the cast method, the DAIKO-TO method, the 
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roll coat method, the bar coat method, and the GURABIAKO-TO method, is mentioned, and a film can be suitably 
produced by all. 

The light emitting.device which could large-area-ize said organic layer easily, and was excellent in luminous efficiency 
especially with high brightness in the spreading formation by said wet producing-film method is advantageous at the 
point efficiently acquired by low cost. In addition, selection of the class of these producing-film methods can be suitably 
performed according to the ingredient of this organic layer. Moreover, when carrying out a laminating more than 
two-layer by the wet producing-film method, in order to avoid mixing with a multilayer, a replica method and print 
processes can also be used suitably. 
[0045] 

Although it can dry suitably and there is especially no limit as conditions for this desiccation after producing a film 
when a film is produced by said wet producing-film method, the temperature of the range which the layer which carried 
out spreading formation does not damage etc. is employable. 
[0046] 

In addition, as an amount of solid content to the amount solvent of solid content in said coating liquid, there is 
especially no limit and the viscosity can also choose it as arbitration according to the wet film production approach. 
[0047] 

- Base material - 

In this invention, as an ingredient used as a base material Specifically For example, inorganic materials, such as YSZ 
(zirconia stabilization yttrium) and glass, Polyester, such as polyethylene terephthalate, polybutylene terephthalate, and 
polyethylenenaphthalate, Polystyrene, a polycarbonate, polyether sulphone, polyarylate, Polymeric materials, such as 
allyl compound diethylene glycol carbonate, polyimide, the poly cycloolefin, norbornene resin, Pori 

(chlorotrifluoroethylene), Teflon, and a polytetrafluoroethylene-polyethylene copolymer, etc. are mentioned. Especially, 
in the case of a flexible light emitting device and a spreading mold light emitting device, it is desirable that they are 
polymeric materials. 
[0048] 

Even inside of polymeric materials, It is desirable that they are the polymeric materials which contain fluorine atoms, 
such as polyester, a polycarbonate, polyether sulphone or Pori (chlorotrifluoroethylene). Teflon, and a 
polytetrafluoroethylene-polyethylene copolymer, from viewpoints, such as oxygen permeability, transparency, thermal 
resistance, dimensional stability, solvent resistance, electric insulation, workability, low permeability, and low 
hygroscopicity. 
[0049] 

About the configuration of said base material, structure, and magnitude, there is especially no limit and it can be 
suitably chosen according to the application of a light emitting device, the object, etc. Generally, as said configuration, 
it is tabular. As said structure, you may be monolayer structure, and may be a laminated structure, and it may be 
formed by the single member, and may be formed by two or more members. 
[0050] 

It is desirable that said base material may be transparent and colorless, and it is transparent and colorless at the point 
to which dispersion or attenuation does not carry out light emitted from said luminous layer although you may be 
colored transparence. 
[0051] 

A moisture permeation prevention layer (gas barrier layer) can be prepared in the front face or rear face (said 
transparent electrode side) at said base material. As an ingredient of said moisture permeation prevention layer (gas 
barrier layer), inorganic substances, such as silicon nitride and oxidation silicon, are used suitably. This moisture 
permeation prevention layer (gas barrier layer) can be formed for example, by a RF-sputtering method etc. A rebound 
ace court layer, an under coat layer, etc. may be further prepared in said base material if needed. 
[0052] 

- Transparent electrode - 

That what is necessary is just to usually have the function as an anode plate which supplies an electron hole to said 
organic layer as said transparent electrode, there is especially no limit about the configuration, structure, and 
magnitude, and it can choose suitably from well-known electrodes according to the application of a light emitting 
device, and the object. What is necessary is also being able to operate said transparent electrode as cathode and 
making it just operate said back plate as an anode plate in this case. 
[0053] 

As an ingredient of said transparent electrode, for example, a metal, an alloy, a metallic oxide, organic conductivity 
compounds, or such mixture can be mentioned suitably, and an ingredient 4.0eV or more has a desirable work function, 
the tin oxide (ATO — ) which doped antimony, a fluorine, etc. as an example FTO, tin oxide, a zinc oxide, indium oxide, 
indium oxide tin (ITO), Semiconductance metallic oxides, such as a zinc oxide indium (IZO), gold, silver, chromium, 
Organic conductivity ingredients, such as inorganic conductivity matter, such as mixture of these metals and 
conductive metallic oxide or laminated material, copper iodide, and copper sulfide, the poly aniline, the poly thiophene, 
and polypyrrole, the laminated material of these and ITO, etc. are mentioned to metals, such as nickel, and a pan. 
[0054] 

Said transparent electrode can be formed on said substrate according to the approach suitably chosen in consideration 
of fitness with said ingredient from chemical methods, such as physical methods, such as wet methods, such as a 
printing method and a coating method, vacuum evaporation technique, the sputtering method, and the ion plating 
method, CVD, and a plasma-CVD method, etc. For example, as an ingredient of said transparent electrode, when 
choosing ITO, formation of this transparent electrode can be performed according to a direct current or a high 
frequency spatter, vacuum evaporation technique, the ion plating method, etc. Moreover, when choosing an organic 
conductivity compound as an ingredient of said transparent electrode, it can carry out according to the wet 
producing-film method. 
[0055] 

Although there is especially no limit and it can choose suitably according to the application of this light emitting device, 
and the object as a formation location in said light emitting device of said transparent electrode, being formed on said 
substrate is desirable, in this case, also in said substrate, a front face boils all, it may be formed and this transparent 
electrode may be formed in that part. 
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[0056] 

In addition, the chemical etching by photolithography etc. may perform patterning of said transparent electrode, 

physical etching byjaser etc. may perform. it, and it may carry out vacuum deposition, a spatter, etc. in piles, may 

perform a mask, and may perform it by the lift-off method or print processes. 
[0057] 

Although it can choose suitably with said ingredient and cannot generally specify as thickness of said transparent 
electrode, it is usually 10nm - 50 micrometers, and 50nm - 20 micrometers are desirable. As resistance of said 
transparent electrode, below 103ohms / ** are desirable, and below 102ohms / ** are more desirable. It may be 

" transparent and colorless, or may be colored transparence, and in order to take out luminescence from this transparent 
electrode side, as the permeability, said 60% or more of transparent electrode is desirable, and is more desirable. [ 70% 
or more of ] This permeability can be measured according to the well-known approach which used the 

- spectrophotometer. 
[0058] 

In addition, about said transparent electrode, the Sawada ****** new expansion of transparent electrode film CMC 
** (1999) has a detailed description, and these can be applied to this invention. When using a heat-resistant low plastic 
base material, the transparent electrode which used ITO or IZO and produced the film at low temperature 150 degrees 
C or less is desirable. 
[0059] 

— Back plate — 

That what is necessary is just to usually have the function as cathode to inject an electron into said organic layer, as 

said back plate, there is especially no limit about the configuration, structure, and magnitude, and it can choose suitably 

from well-known electrodes according to the application of a light emitting device, and the object. 

What is necessary is also being able to operate said back plate as an anode plate, and making it just operate said 

transparent electrode as cathode in this case. 

[0060] 

As an ingredient of said back plate, for example, a metal, an alloy, a metallic oxide, electrical conductivity compounds, 
such mixture, etc. are mentioned, and a thing 4.5eV or less has a desirable work function. As an example, rare earth 
metals, such as alkali metal (for example, Li, Na, K, Cs, etc.), alkaline earth metal (for example, Mg, calcium, etc.), gold, 
silver, lead, aluminum, a sodium-potassium alloy, a lithium-aluminium alloy, a magnesium-silver alloy, an indium, and an 
ytterbium, etc. are mentioned. Although these may be used by the one-sort independent, they can use two or more 
sorts together suitably from a viewpoint which reconciles stability and electron injection nature. 
[0061] 

Also in these, in respect of electron injection nature, alkali metal and an alkalinity metal are desirable and the ingredient 
which makes aluminum a subject in that it excels in preservation stability is desirable. 

The ingredient which makes said aluminum a subject means an alloy or mixture with aluminum independence or 
aluminum, 0.01 - 10% of the weight of alkali metal, or an alkaline earth metal (for example, a lithium-aluminum alloy, a 
magnesium-aluminum alloy, etc.). 
[0062] 

In addition, the ingredient of said back plate is explained by JP.2-15595.A and JP,5-121172,A in full detail. 
[0063] 

There is no method of forming said back plate, and it can perform especially a limit according to a well-known 
approach. For example, according to the approach suitably chosen in consideration of fitness with said ingredient from 
chemical methods, such as physical methods, such as wet methods, such as a printing method and a coating method, 
vacuum evaporation technique, the sputtering method, and the ion plating method, CVD, and a plasma-CVD method, 
etc., it can form on said substrate. For example, as an ingredient of said back plate, when choosing a metal etc., its one 
sort or two sorts or more can be performed to coincidence or sequential according to a spatter etc. 
[0064] 

In addition, the chemical etching by photolithography etc. may perform patterning of said back plate, physical etching by 
laser etc. may perform it, and it may carry out vacuum deposition, a spatter, etc. in piles, may perform a mask, and may 
perform it by the lift-off method or print processes. 
[0065] 

Although there is especially no limit and it can choose suitably according to the application of this light emitting device, 
and the object as a formation location in said light emitting device of said back plate, being formed on said organic layer 
is desirable. In this case, this back plate may be formed in all on said organic layer, and may be formed in that part. 
Moreover, the dielectric layer by the fluoride of said alkali metal or said alkaline earth metal etc. may be inserted by the 
thickness of 0.1 -5nm between said back plates and said organic layers. In addition, this dielectric layer can be formed 
by vacuum evaporation technique, the sputtering method, the ion plating method, etc. 
[0066] 

Although it can choose suitably with said ingredient and cannot generally specify as thickness of said transparent 
electrode, it is usually 10nm - 5 micrometers, and 50nm - 1 micrometer is desirable. Said back plate may be 
transparent and may be opaque. In addition, a transparent back plate can produce the ingredient of said back plate 
thinly in thickness of 1-1 Onm, and can form it by carrying out the laminating of the conductive ingredient with said still 
more transparent ITO, IZO, etc. 
[0067] 

- Other layers - 

As a layer of said others, there is especially no limit, and it can be suitably chosen according to the object, for example, 
a protective layer etc. is mentioned. As said protective layer, the thing of a publication is suitably mentioned to 
JP,7-85974,A, a 7-192866 official report, a 8-22891 official report, a 10-275682 official report, a 10-106746 official 
report, etc., for example. 
[0068] 

In said layered product component, said protective layer is formed on this back plate, when the laminating of said base 
material, said transparent electrode, said organic layer, and said back plate is carried out to this order, and when the 
laminating of said base material, said back plate, said organic layer, and said transparent electrode is carried out to this 
-order, it is formed on this transparent electrode in that outermost surface, for example. 



6/10 



2006/06/14 13:50 



JP.2004-039297.A [DETAILED DESCRIPTION] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



[0069] 

About the configuration of said protective layer, magnitude, and thickness, it can choose suitably, as the ingredient, if it 
Jl a ?^b e functio n which c ontrol s ma king what may degrade light emitting devices, such as moisture and oxygen, invade 
thru/or penetrate in this light emitting device, there will be especially no limit, for example, oxidation silicon, a silicon 
dioxide, a germanium dioxide, diacid-ized germanium, etc. are mentioned. 
[0070] 

As the formation approach of said protective layer, there is especially no definition, for example, a vacuum deposition 
method, the sputtering method, a reactive sputtering method, the molecule SENEPI taxi method, the ionized cluster 
beam method, the ion plating method, a plasma polymerization method, a plasma-CVD method, a laser CVD method, a 
heat CVD method, a coating method, etc. are mentioned. 
[0071] 

Furthermore, in this invention, it is the object which prevents the trespass of the moisture to each class, or oxygen in 
said light emitting device, and it is also desirable to prepare a closure layer. The copolymer which contains 
tetrafluoroethylene and at least one sort of comonomers as an ingredient of said closure layer, for example, The 
fluorine-containing copolymer which has cyclic structure in a copolymerization principal chain, polyethylene, 
polypropylene. Polymethylmethacrylate, polyimide, polyurea, polytetrafluoroethylene, Polychlorotrifluoroethylene resin, 
poly dichlorodifluoroethene, Two or more sorts of copolymers chosen from chlorotrifluoro ethylene and 
dichlorodifluoroethene. The absorptivity matter of 1% or more of water absorption, the dampproof matter of 0.1% or less 
of water absorption, In, Metals, such as Sn, Pb, Au, Cu, Ag, aluminum, Tl, and nickel, MgO, SiO, Si02, aluminum 203, 
GeO, NiO, CaO, BaO, The metallic oxide of Fe 203, Y203, and Ti02 grade, MgF2, LiF, The thing which made liquefied 
fluorination carbon, such as AIF3, a metal fluoride of CaF2 grade, par fluoroalkane, a perfluoro amine, and par full 
OROE-Tell, and liquefied fluorination carbon distribute the adsorbent which adsorbs moisture and oxygen is mentioned. 
[0072] 

Moreover, in this invention, it is desirable to close said light emitting device with a closure plate and a closure container 
using encapsulant for moisture with the exterior or the object of cutoff of oxygen. As construction material used for a 
closure plate and a closure container, plastics, ceramics, etc., such as metals, such as glass, stainless steel, and 
aluminum, Pori (chlorotrifluoroethylene), polyester, and a polycarbonate, can be used, as a sealing agent — 
ultraviolet-rays hardening resin, heat-curing resin, and 2 liquid mold-curing resin — all can be used. 
[0073] 

In this invention, a water absorption agent or an inactive liquid can be installed in the space between a closure 
container and a light emitting device, although not limited especially as a water absorption agent — for example, 
barium-oxide, sodium oxide, potassium oxide, calcium-oxide, sodium-sulfate, calcium-sulfate, magnesium sulfate, 
phosphorus pentoxide, calcium chloride, magnesium chloride, copper chloride, cesium fluoride, and niobium fluoride, a 
calcium bromide, and bromination — vanadium, a molecular sieve, a zeolite, a magnesium oxide, etc. can be mentioned. 
Especially as an inactive liquid, although not limited, fluorine system solvents, such as paraffin, liquid paraffins, par 
fluoroalkane, and a perfluoro amine, par full OROE-Tell, a chlorine-based solvent, and silicone oil are mentioned. 
[0074] 

The light emitting device of this invention can obtain luminescence by impressing a direct-current (alternating current 
component also being included if needed) electrical potential difference (usually 2 volts - 40 volts) or a direct current 
between said transparent electrodes and said back plates. 
[0075] 

The approach of a publication can be used for JP.2-1 48687A 6-301355, 5-29080, 7-134558, 8-234685, said 241047 

numbers, a U.S. Pat. No. 5828429 number, said 6023308 numbers, the Japanese patent No. 2784615, etc. about 

actuation of the light emitting device of this invention. 

[0076] 

[Example] 

Although the example of the light emitting device of this invention is explained below, this invention is not limited at all 
by these examples. As long as it was unstated, preparation of the coating liquid of an example and formation of an 
organic layer were performed in the nitrogen-purge glove compartment with a moisture of 50 ppm or less. 
[0077] 

(Example 1-1) 

As a base material, thickness cut 0.2mm glass plate on 2.5cm square, and introduced in the vacuum chamber, and 
Sn02 content formed the ITO thin film (thickness of 0.2 micrometers) as a transparent electrode using the FTO target 
which is 10 % of the weight by DC magnetron sputtering (conditions: base material temperature of 100 degrees C, 
oxygen pressure 1x10-3Pa). The surface electrical resistance of an ITO thin film was lOohm/**. 
[0078] 

Next, the substrate in which said transparent electrode was formed was put into the wash fountain, and after carrying 
out IPA washing, U V-ozonization was performed to this for 30 minutes. And it is SUPINKO to the front face of this 
transparent electrode about Pori (ethylene dioxythiophene) and a polystyrene sulfonate water distribution object (the 
product made from BAYER, Baytron P: 1.3% of solid content). - After carrying out TO, the vacuum drying was carried 
out for 2 hours, and 150 degrees C of hole injection layers whose thickness is 100nm were formed. 
[0079] 

100g (200 meshes, product made from the Wako Pure Chem industry) of activated aluminas was put into glass column 
tubing with a diameter [ of 3cm ], and a die length of 50cm, and it refined by on the other hand passing 
1,2-dichloroethane (object for high-speed liquid chromatographs, product made from Wako Pure Chem industry) 50ml 
which is the solvent of luminous layer coating liquid by part for 10ml/of the rates of flow using this column. 
[0080] 

2 hours after performing the above-mentioned purification processing of 1,2-dichloroethane As an alt.metal-ized 
complex which is the polyvinyl carbazole (Mw=63000, Aldrich make) and phosphorescence luminescence material as 
host [ electron hole transport material-cum-] material 1, 3, and 4-OKISA diazo-RU (PBD) is dissolved in the 
above-mentioned purification dichloroethane by the weight ratio of 40:1:12. 2-(4-biphenylyl)-5-(4-t-buthylphenyl)- 
which is a ** tris (2-phenyl pyridine) iridium complex and electronic transport material — Luminous layer coating liquid 
was prepared. 
[0081] 
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, id was applied on said Me injection layer using the spin coater. and thickness formed the .ominous 

it refined by the same approach as an example 
luminous layer was evaluated. 

Assessment approach of a light ""y*^ E| _ device . and the light emitting device in the above-men^ned 
SSUKS SSfSKSST set to T1 /2, and it - s h .«n . . - 

[0088] 
[A table 1] 





Lmax 


v max 


V 201) 


T 1/2 




(cd/m 2 ) 
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(%) 






88000 


15 


13.2 


12000 


fOS0»Jl-2 


78000 


15 


12.3 


11000 




69000 


15 


12.1 


10000 




65000 


15 


11.4 


9500 


ttWJl-1 


42000 


17 


8.1 


4800 
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mold flask to make, and it was left one whole day and night, and dried. It filtered after desiccation, it distilled further 
and dehydration processing (moisture content of 30 ppm) was performed. The 1,2-dichloroethane which carried out 
dehydration processing was saved in the nitrogen gas globe box with a moisture content of 50 ppm. 
[0092] 

2 hours after performing the above-mentioned dehydration processing of 1,2-dichloroethane As an alt.metaHzed 
complex which is the polyvinyl carbazole (Mw=63000, Aldrich make) and phosphorescence luminescence material as 
host [ electron hole transport material-cum-] material 2-(4-biphenylyl)-5-(4-t-buthylphenyl)~ which is a ** tris 
(2-phenyl pyridine) iridium complex and electronic transport material — 1,3, and 4-OKISA diazo-RU (PBD) to the 
above-mentioned dehydration 1,2-dichloroethane by the weight ratio of 40:1:12 It dissolved in the nitrogen gas globe 
box with a moisture content of 50 ppm, and luminous layer coating liquid was prepared. 
[0093] 

Thickness formed the luminous layer which is 100nm by applying this coating liquid on said hole injection layer using a 
spin coater in a nitrogen gas globe box with a moisture content of 50 ppm, and drying it at a room temperature. 
[0094] 

Like the example 1-1, the back plate was formed on the luminous layer, from said transparent electrode (it functions as 
an anode plate) and said back plate, the lead wire of aluminum was connected, respectively and the laminating 
structure was formed. 
[0095] 

The light emitting device was created like the example 1-1 except closing the laminating structure obtained here in a 
nitrogen gas globe box with a moisture content of 50 ppm. The evaluation criteria of the light emitting device in the 
following table are the same as it of an example 1-1. 
[0096] 

(Example 2-2) 

In the example 2-1, except using chloroform/methyl ethyl ketone (70/30 volume %; moisture content of 50 ppm) instead 
of 1 and 2-dichloroethane, it refined by the same approach as an example 2-1, and the light emitting device was 
produced and the solvent of a luminous layer was evaluated. 
[0097] 

(Example 2-3) 

In the example 2-1, instead of carrying out dehydration processing of the 1,2-dichloroethane which is the solvent of a 
luminous layer, and carrying out coating liquid adjustment 2 hours after, it is the same approach as an example 2-1, and 
the light emitting device was produced and evaluated except carrying out coating liquid preparation seven days after. 
The moisture content of the coating liquid of seven days after was 90 ppm. 
[0098] 

(Example 2-1 of a comparison) 

In the example 2-1, except not carrying out dehydration processing of the 1,2-dichloroethane which is the solvent of a 
luminous layer, it is the same approach as an example 2-1, and the light emitting device was produced and evaluated. In 
addition, the moisture content of the 1,2-dichloroethane which does not carry out dehydration processing was 800 
ppm. 
[0099] 

Assessment of the above-mentioned light emitting device was performed like the above-mentioned example (1-1). 

[0100] 

[A table 2] 







V max 


V 200 


Tl/2 
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(V) 


(%) 






78000 


15 


12.2 


11000 




72000 


15 


12.3 


12000 




59000 


15 


11.0 


9000 


it ^2-1 


40000 


17 


7.9 


4200 



[0101] 

With the coating liquid in the example 2-1 of a comparison, dehydration processing of the solvent is not carried out, but 
luminescence brightness, luminous efficiency, and endurance are inferior to the above-mentioned table compared with 
an example 2-1, 2-2, and 2-3. 
[0102] 

(Example 3-1) 

Like the example 1-1, the ITO thin film was formed on the glass substrate, and then the hole injection layer was 
formed. On the other hand, like the example 1-1, column purification of the 1,2-dichloroethane was carried out, 
dehydration processing of this 1,2-dichloroethane was further carried out like the example 2-1, and 1,2-dichloroethane 
with a moisture content of 10 ppm was obtained, the refined 1,2-dichloroethane — using — an example 2-1 — the 
same — carrying out — luminous layer coating liquid — preparation, luminous layer formation, and a laminating — it 
closed and the light emitting device was created. The evaluation criteria in the following table are the same as an 
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example 1. 
[0103] 
[A table 3] 





Lmax 


v max 


V 200 


T 1/2 




(cd/m 2 ) 


(V) 


(%) 


tnm) 




96000 


14 


15.3 


14000 



[0104] 

It turns out that the case of purification processing that the combination with dehydration processing of a solvent and 
column purification is more independent than a table is excelled in high luminescence brightness, low-battery actuation, 
high luminous efficiency, and endurance. 
[0105] 

[Effect of the Invention] 

According to this invention, special equipment etc. is not needed, but high brightness, low-battery actuation, and 
luminous efficiency are very high, endurance is excellent, and the manufacture approach of a low cost light emitting 
device can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] 

This invention relates to the manufacture approach of a light emitting device (organic electroluminescence devices) 
available in the field of a back light, a flat-panel display, the source of the illumination light, a display device, 
electrophotography, organic-semiconductor laser, the record light source, the exposure light source, the reading light 
source, an indicator, a signboard, an optical-communication device, etc. 
[0002] 



[Translation done.] 
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PRIOR ART 

of this luminescent organ.c c °™^ is indicated, 

compound for the purpose of control ****. or a pot 

[0004] 

[Translation done.] 
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* NOTICES * 

J.EP_and_NCIPL are not .responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] 

According to this invention, special equipment etc. is not needed, but high brightness, low-battery actuation, and 
luminous efficiency are very high, endurance is excellent, and the manufacture approach of a low cost light emitting 
device can be offered. 
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* NOTICES * 

JPO_and_NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

This invention aims at offering the manufacture approach of a light emitting device of having solved said many 
problems, having excelled in luminous efficiency and luminescence brightness, and having excelled in endurance. 
[0005] 



[Translation done.] 
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* NOTICES * 

J PO and NC 1PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 

[Means for Solving the Problem] 

Not in purification processing of an organic compound but in this invention, this invention person found having a 
problem in the coating liquid in the manufacture approach of the light emitting device by the wet producing-film method, 
and found out said The means for solving a technical problem, namely 

1. Manufacture approach of light emitting device which forms much more organic layer by wet film production at least 
using coating liquid containing at least compound which is light emitting device which has much more organic layer 
containing luminous layer at least, and is contained in organic layer, and a kind of solvent refined by at least one 
purification processing. 

2. Manufacture approach given in said 1 whose at least one purification processing is at least one of dehydration part 
processing and the column purification. 

3. Manufacture approach given in said 2 whose at least one purification processing is dehydration part processing and 
column purification. 

4. Manufacture approach given in either [ whose refined moisture content of at least a kind of solvent is 1 00 ppm or 
less / said ] 1 thru/or 3. 

5. Manufacture approach given in either [ a kind of refined solvent of whose is a kind of halogen system solvent at least 
/ said ] 1 thru/or 4. 

6. Manufacture approach given in either [ in which coating liquid contains phosphorescence luminescent material / said 
] 1 thru/or 5. 

[0006] 

[Embodiment of the Invention] 

This invention is a light emitting device which has much more organic layer containing a luminous layer at least, and is 
the manufacture approach of the light emitting device characterized by forming much more organic layer by wet film 
production at least using the coating liquid containing at least the compound contained in an organic layer, and a kind of 
solvent by which purification processing was carried out. 
[0007] 

In this invention, especially purification processing is not limited, for example, can adopt dehydration part processing, a 
column method, distillation, the cooling recrystallizing method, etc. It is desirable that at least one purification 
processing uses at least one of dehydration part processing and the column purification, and it is more desirable that at 
least one purification processing is dehydration part processing and column purification (concomitant use with 
dehydration part processing and column purification). 
[0008] 

Before preparing coating liquid in this invention, it is desirable to perform purification processing of a solvent. A front is 
less than one week before preparation, and will be less than one day still more preferably the 3rd [ less than ] day 
preferably. If it refines before this, the effectiveness of purification will decrease. The luminous efficiency of a light 
emitting device, endurance, etc. are substantially improvable with purification processing of a solvent. 
[0009] 

As for the solvent of coating liquid, it is desirable to use a kind of halogen system solvent at least from a soluble point. 
Especially, a chlorine-based solvent is desirable, for example, can mention a carbon tetrachloride, chloroform, 
dichloromethane, 1,2-dichloroethane, 1 ,1-dichloroethane, a chlorobenzene, a dichlorobenzene, etc. 
[0010] 

In addition to the above-mentioned solvent, it can mix with other solvents enumerated below, and can also use. As 
other solvents, amide series solvents, such as ethers solvents, such as ester solvents, such as aromatic hydrocarbons 
solvents, such as alcohols solvents, such as ketones, such as an acetone, a methyl ethyl ketone, and a cyclohexanone, 
a methanol, ethanol, 1-propanol, 2-propanol, and a butanol, benzene, toluene, and a xylene, methyl acetate, and ethyl 
acetate, diethylether, a tetrahydrofuran, and dioxane, dimethylacetamide, and dimethylformamide, dimethyl sulfoxide, 
etc. are mentioned. 
[0011] 

Although coating liquid is explained in full detail behind, in order to optimize the luminescence engine performance and 
spreading, it may also contain other components suitably including at least the component used for a kind of organic 
layer at least, and a kind of solvents (organic compound etc.) for dissolving or distributing it. 
[0012] 

Especially the approach of dehydration part processing of a solvent is not limited, for example, a drying agent is put in 

into a solvent, and it leaves it, and can perform dehydration processing by distillation after filtration. 

[0013] 

Although especially a drying agent is not limited, it can choose suitably anhydrous sodium sulfate, sulfuric anhydride 
calcium, magnesium sulfate, strontium sulfate, a barium sulfate, the barium oxide, a calcium oxide, magnesium oxide, a 
molecular sieve, a zeolite, etc. Although it can be used filtering after desiccation with a drying agent, it is desirable to 
use it, distilling further. As for after desiccation, it is desirable to save under an inert gas ambient atmosphere with a 
moisture content of 100 ppm or less. 
[0014] 

The moisture content of at least a kind of solvent in which purification processing was carried out by dehydration part 
processing and/or column purification has desirable 100 ppm or less, its 50 ppm or less are more desirable, and its 30 
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ppm or less are still more desirable. The impurities which degrade moisture and/or the luminescence engine 
performance of a light emitting device are reducible with dehydration part processing and/or column purification of a 

solvent. 

[0015] 

In column purification, especially the bulking agent used for a column is not limited, for example, can use suitably silica 
gel, an alumina, cationic ion exchange resin, anionic ion exchange resin, etc. Moreover, basicity and any neutral and acid 
bulking agent can be used. 
[0016] 

As for the amount of a bulking agent, it is desirable that it is 50g or more 1 kg or less to 1 00ml of solvents to refine. If 
fewer than this, the effectiveness of purification will become small, if [ than this ] more, the amount of a bulking agent 
will become useless and productive efficiency will fall. Moreover, as for the flow rate at the time of purification, it is 
desirable that it is [ 1ml ] the following by 1000ml/above by /. If there are few flow rates than this, productive 
efficiency will worsen. Moreover, the effectiveness of purification is not small desirable if [ than this ] more. 
[0017] 

By carrying out column purification of the chlorine-based solvent, it is surmised that chlorine active species, such as a 
radical and a cation, are removed. If especially chlorine active species remains in a solvent, the ingredient contained in 
the organic layer mentioned later will be chlorinated, and it will become the cause of endurance aggravation and 
effectiveness aggravation. 
[0018] 

In the manufacture approach of this invention, especially a desirable mode is formation of the luminous layer using the 
coating liquid containing at least a kind of solvent by which purification processing was carried out, and at least one 
phosphorescence luminescent material. Purification processing has desirable column purification and its concomitant 
use with column purification and dehydration part processing is more desirable. An alt.metaHzed metal complex etc. is 
preferably mentioned so that a phosphorescence luminescence ingredient may be explained in full detail below. As for a 
solvent, it is desirable that it is the solvent which contains a kind of halogen system solvent at least. 
[0019] 

especially desirable voice — as for the solvent which can be set like and by which purification processing was carried 
out, it is desirable that it is the solvent from which impurities, such as chlorine active species, such as a radical and a 
cation, were removed below to a certain concentration. As for the concentration of the alLmetaHzed metal complex 
chlorinated in the luminous layer, it is desirable that it is below a certain concentration. 
[0020] 

(Light emitting device) 

The light emitting device in this invention is stated to a detail below. It is the layer which the organic layer of this 
invention means the layer which can be used for a light emitting device, and an organic layer mainly consists of an 
organic compound, and specifically contains the compound which has the operation effectiveness as a luminescent 
organic layer, an electronic transportability organic layer, a hole transportability organic layer, an electronic injection 
layer, a hole impregnation layer, etc. In addition, in the following, the vocabulary a "derivative" means the compound 
itself and its derivative, for example, a coumarin derivative means a coumarin and its derivative. 
[0021] 

— Configuration of an organic layer — 

Although there is especially no limit and it can choose suitably according to the application and the object of a light 
emitting device as a formation location in said light emitting device of said organic layer, it is desirable to be formed 
between the first electrode and the second electrode. Either a transparent electrode or a back plate is OK as said first 
electrode and the second electrode. An organic layer is formed in the front face or the whole surface on said 
transparent electrode or said back plate. About the configuration of said organic layer, magnitude, and thickness, there 
is especially no limit and it can be suitably chosen according to the object. 
[0022] 

As concrete lamination, a transparence anode plate / luminous layer / cathode, a transparence anode plate / luminous 
layer / electronic transporting bed / cathode, a transparence anode plate / electron hole transporting bed / luminous 
layer / electronic transporting bed / cathode, a transparence anode plate / electron hole transporting bed / luminous 
layer / cathode, a transparence anode plate / luminous layer / electronic transporting bed / electronic injection layer / 
cathode, a transparence anode plate / hole injection layer / electron hole transporting bed / luminous layer / 
electronic transporting bed / electronic injection layer / cathode, etc. are mentioned. 
[0023] 

— Luminous layer — 

The luminous layer used for this invention may consist of a kind of luminescence material at least, and may also 
contain electron hole transport material, electronic transport material, and host material if needed. It is not limited 
especially as luminescence material used for this invention, and if it is a fluorescence luminescence compound or a 
phosphorescence luminescence compound, it can use. 
[0024] 

As a fluorescence luminescence compound, for example, a benzooxazole derivative, a benzimidazole derivative, A 
benzothiazole derivative, a styryl benzene derivative, a polyphenyl derivative, A diphenyl butadiene derivative, a 
tetra-phenyl butadiene derivative, the North America Free Trade Agreement RUIMIDO derivative, A coumarin 
derivative, a perylene derivative, a peri non derivative, an OKISA diazo-RU derivative, An aldazine derivative, a 
PIRARIJIN derivative, a cyclopentadiene derivative, A bis-styryl anthracene derivative, the Quinacridone derivative, a 
pyrrolo pyridine derivative, A thiadiazolo pyridine derivative, a styryl amine derivative, an aromatic series dimethylidene 
compound, High molecular compounds, such as various metal complexes represented by the metal complex and rare 
earth complex of an eight-quinolinol derivative, the poly thiophene derivative, a polyphenylene derivative, a 
polyphenylene vinylene derivative, and the poly fluorene derivative, etc. are mentioned. These can mix and use a kind or 
two sorts or more. 
[0025] 

Although not limited especially as a phosphorescence luminescence compound, an alt.metaHzed metal complex or a 

porphyrin metal complex is desirable. 

[0026] 
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Said altmetal-ized metal complex is the generic name of the compound group indicated by Akio Yamamoto work 
"organic metal chemistry-foundation and application" 150 page, 232 pages, Shokabo Publishing Co., Ltd. (1982 
issuance), the "Photochemistry and Photophisics of Coodination Compounds" 71-77 page written by H.Yersin, 135-146 
pages and Springer-Verlag (1987 issuance), etc. [ - ] Said organic layer containing this altmetal-ized metal complex is 
advantageous at the point of excelling in luminous efficiency by high brightness. 
[0027] 

As a ligand which forms an altmetaHzed metal complex, there are various things, and it is indicated by the 
above-mentioned reference, and 2-phenyl pyridine derivative, 7, 8-benzoquinoline derivative, 2-(2-thienyl) pyridine 
derivative, 2-(1-naphthyl) pyridine derivative, 2-phenyl quinoline derivative, etc. are mentioned as a desirable ligand 
also in it. These derivatives may have a substituent if needed. The alt.metaHzed metal complex may have other ligands 
other than said ligand. 
[0028] 

altmetaHzed metal complex used by this invention Inorg.Chem. 1991 and No. 30, 1685page., ** 1988 and No. 27, 
3464page., ** 1994 and No. 33, 545 page .Inorg.Chim.Acta 1991, No. 181, 245 page .J.OrganometChem. 1987, No. 335, 
and 293page.J.Am.Chem.Soc. 1985, No. 107, and 1431 page. etc. — It is compoundable by various well-known technique. 

[0029] 

Also in said alt.metaHzed complex, the compound which emits light from a triplet exciton can use it suitably from a 
viewpoint of the improvement in luminous efficiency in this invention. Moreover, in a porphyrin metal complex, a 
porphyrin platinum complex is desirable. 
[0030] 

The compound of said phosphorescence luminescence may be used by the one-sort independent, and may use two or 
more sorts together. Moreover, said fluorescence luminescence compound and a phosphorescence luminescence 
compound may be used simultaneously. In this invention, it is desirable to use said phosphorescence luminescence 
compound from the point of luminescence brightness and luminous efficiency. 
[0031] 

As a content in said luminous layer of the compound of said phosphorescence luminescence, there is especially no 
limit, and it can be suitably chosen according to the object, for example, is 0.1 - 70 % of the weight, and its 1 - 20 % of 
the weight is desirable. When the content of the compound of said phosphorescence luminescence is not 0.1 - 70 % of 
the weight, the content effectiveness is enough in the content effectiveness fully not being demonstrated and it being 1 
- 20 % of the weight 
[0032] 

Said host compound is a compound which has the function for energy transfer to arise from the excitation state to the 
compound of said phosphorescence luminescence, consequently to make the compound of this phosphorescence 
luminescence emit light 
[0033] 

If it is the compound which can carry out energy transfer of the exciton energy to luminescence material as said host 
material, there will be especially no limit. According to the object, it can choose suitably. Specifically A carbazole 
derivative, A triazole derivative, an oxazole derivative, an OKISA diazo-RU derivative, An imidazole derivative, the poly 
aryl alkane derivative, a pyrazoline derivative, A pyrazolone derivative, a phenylenediamine derivative, an arylamine 
derivative, an amino permutation chalcone derivative, a styryl anthracene derivative, and full — me — non — a 
derivative — A hydrazone derivative, a stilbene derivative, a silazane derivative, an aromatic series tertiary-amine 
compound, A styryl amine compound, an aromatic series dimethylidene system compound, a porphyrin system 
compound, An anthra quinodimethan derivative, an anthrone derivative, a diphenyl quinone derivative, A thiopyran 
dioxide derivative, a carbodiimide derivative, a full ORENIRIDEN methane derivative, Heterocycle tetracarboxylic acid 
anhydrides, such as a JISUCHIRIRU pyrazine derivative and naphthalene perylene, The metal complex and metal 
phthalocyanine of a phthalocyanine derivative and an eight-quinolinol derivative, The various metal complex polysilane 
system compounds represented by the metal complex which makes benzooxazole and benzothiazole a ligand, The Pori 
(N-vinylcarbazole) derivative, an aniline system copolymer, thiophene oligomer. High molecular compounds, such as 
conductive polymer oligomer, such as the poly thiophene, the poly thiophene derivative, a polyphenylene derivative, a 
polyphenylene vinylene derivative, and the poly fluorene derivative, etc. are mentioned. Said host compound may be 
used by the one-sort independent, and may use two or more sorts together. 
[0034] 

Furthermore, in this invention, electron hole transport material and electronic transport material may be included in said 

luminous layer if needed. 

[0035] 

as said electron hole transport material — low-molecular electron hole transport material and macromolecule electron 
hole transport material — if all can be used, it has the function to pour in an electron hole from an anode plate, the 
function to convey an electron hole, or the function that carries out the obstruction of the electron poured in from 
cathode and it is, it will not be limited, for example, the following ingredients can be mentioned. 
[0036] 

A carbazole derivative, a triazole derivative, an oxazole derivative, an OKISA diazo-RU derivative, An imidazole 
derivative, the poly aryl alkane derivative, a pyrazoline derivative, A pyrazolone derivative, a phenylenediamine 
derivative, an arylamine derivative, an amino permutation chalcone derivative, a styryl anthracene derivative, and full — 
me — non — a derivative — A hydrazone derivative, a stilbene derivative, a silazane derivative, an aromatic series 
tertiary-amine compound, A styryl amine compound, an aromatic series dimethylidene system compound, a porphyrin 
system compound, A polysilane system compound, the Pori (N-vinylcarbazole) derivative, an aniline system copolymer, 
High molecular compounds, such as conductive polymer oligomer, such as thiophene oligomer and the poly thiophene, 
the poly thiophene derivative, a polyphenylene derivative, a polyphenylene vinylene derivative, and the poly fluorene 
derivative, etc. are mentioned. These may be used by the one-sort independent and may use two or more sorts 
together. 
[0037] 

If it has the function to convey an electron as said electronic transport material, or the function which carries out the 
obstruction of the electron hole poured in from the anode plate and is, it will not be restricted, for example, the 
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10nm. this light emitting device may short-crcu.t. 
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such as polyester, a polycarbonate, polyether sulphone or Pori (chlorotrifluoroethylene), Teflon, and a 
polytetrafluoroethylene-polyethylene copolymer, from viewpoints, such as oxygen permeability, transparency, thermal 
^resistance, dimensipnal.stabilrty, solvent resistance, electric insulation, workability, low permeability, and low 
hygroscopicity. 
[0049] 

About the configuration of said base material, structure, and magnitude, there is especially no limit and it can be 
suitably chosen according to the application of a light emitting device, the object, etc. Generally, as said configuration, 
it is tabular. As said structure, you may be monolayer structure, and may be a laminated structure, and it may be 
formed by the single member, and may be formed by two or more members. 
[0050] 

It is desirable that said base material may be transparent and colorless, and it is transparent and colorless at the point 
to which dispersion or attenuation does not carry out light emitted from said luminous layer although you may be 
colored transparence. 
[0051] 

A moisture permeation prevention layer (gas barrier layer) can be prepared in the front face or rear face (said 
transparent electrode side) at said base material. As an ingredient of said moisture permeation prevention layer (gas 
barrier layer), inorganic substances, such as silicon nitride and oxidation silicon, are used suitably. This moisture 
permeation prevention layer (gas barrier layer) can be formed for example, by a RF-sputtering method etc. A rebound 
ace court layer, an under coat layer, etc. may be further prepared in said base material if needed. 
[0052] 

- Transparent electrode - 

That what is necessary is just to usually have the function as an anode plate which supplies an electron hole to said 
organic layer as said transparent electrode, there is especially no limit about the configuration, structure, and 
magnitude, and it can choose suitably from well-known electrodes according to the application of a light emitting 
device, and the object. What is necessary is also being able to operate said transparent electrode as cathode and 
making it just operate said back plate as an anode plate in this case. 
[0053] 

As an ingredient of said transparent electrode, for example, a metal, an alloy, a metallic oxide, organic conductivity 
compounds, or such mixture can be mentioned suitably, and an ingredient 4.0eV or more has a desirable work function, 
the tin oxide (ATO — ) which doped antimony, a fluorine, etc. as an example FTO, tin oxide, a zinc oxide, indium oxide, 
indium oxide tin (ITO), Semiconductance metallic oxides, such as a zinc oxide indium (IZO), gold, silver, chromium, 
Organic conductivity ingredients, such as inorganic conductivity matter, such as mixture of these metals and 
conductive metallic oxide or laminated material, copper iodide, and copper sulfide, the poly aniline, the poly thiophene, 
and polypyrrole, the laminated material of these and ITO, etc. are mentioned to metals, such as nickel, and a pan. 
[0054] 

Said transparent electrode can be formed on said substrate according to the approach suitably chosen in consideration 
of fitness with said ingredient from chemical methods, such as physical methods, such as wet methods, such as a 
printing method and a coating method, vacuum evaporation technique, the sputtering method, and the ion plating 
method, CVD, and a plasma-CVD method, etc. For example, as an ingredient of said transparent electrode, when 
choosing ITO, formation of this transparent electrode can be performed according to a direct current or a high 
frequency spatter, vacuum evaporation technique, the ion plating method, etc. Moreover, when choosing an organic 
conductivity compound as an ingredient of said transparent electrode, it can carry out according to the wet 
producing-fllm method. 
[0055] 

Although there is especially no limit and it can choose suitably according to the application of this light emitting device, 
and the object as a formation location in said light emitting device of said transparent electrode, being formed on said 
substrate is desirable, in this case, also in said substrate, a front face boils all, it may be formed and this transparent 
electrode may be formed in that part. 
[0056] 

In addition, the chemical etching by photolithography etc. may perform patterning of said transparent electrode, 
physical etching by laser etc. may perform it, and it may carry out vacuum deposition, a spatter, etc. in piles, may 
perform a mask, and may perform it by the lift-off method or print processes. 
[0057] 

Although it can choose suitably with said ingredient and cannot generally specify as thickness of said transparent 
electrode, it is usually 10nm - 50 micrometers, and 50nm - 20 micrometers are desirable. As resistance of said 
transparent electrode, below 103ohms / ** are desirable, and below 102ohms / ** are more desirable. It may be 
transparent and colorless, or may be colored transparence, and in order to take out luminescence from this transparent 
electrode side, as the permeability, said 60% or more of transparent electrode is desirable, and is more desirable. [ 70% 
or more of ] This permeability can be measured according to the well-known approach which used the 
spectrophotometer. 
[0058] 

In addition, about said transparent electrode, the Sawada ****** "new expansion of transparent electrode film" CMC 
** (1999) has a detailed description, and these can be applied to this invention. When using a heat-resistant low plastic 
base material, the transparent electrode which used FTO or IZO and produced the film at low temperature 150 degrees 
C or less is desirable. 
[0059] 

— Back plate — 

That what is necessary is just to usually have the function as cathode to inject an electron into said organic layer, as 

said back plate, there is especially no limit about the configuration, structure, and magnitude, and it can choose suitably 

from well-known electrodes according to the application of a light emitting device, and the object. 

What is necessary is also being able to operate said back plate as an anode plate, and making it just operate said 

transparent electrode as cathode in this case. 

[0060] 

As an ingredient of said back plate, for example, a metal, an alloy, a metallic oxide, electrical conductivity compounds, 
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such mixture etc. are mentioned, and a thing 4.5eV or less has a desirable work function. As an ex ample. . [»™ 
sucn mixxure examrie Li Na K Cs etc.), alka ne earth metal (for example. Mg, calcium, etc.;, gold, 

' £ * .R. a iShium-aiuminium alloy, a magnesium-silver alloy, an .ndiurr, and I an 

--jSSfcSf^^mSuar-d Afthough these may be used by the one-sort independent. Oiey can use two or more 
sorts together suitably from a viewpoint which reconciles stability and electron injection nature. 

22 Vn these, in respect of electron injection nature, alkali metal and an alkalinity metal are desirable and the ingredient 
which makes aluminum a subject in that it excels in preservation stability is desirable M .„w» nr 

magnesium-aluminum alloy, etc.). 
- ^addition, the ingredient of said back plate is explained by JP.2-15595.A and JP.5-121 172.A in full detail. 

perform it by the lift-off method or print processes. 

by vacuum evaporation technique, the sputtering method, the ion plating method, etc. 

SSfSgha can choose suitably with said ingredient and cannot generally specify as M^**^*™" 9 ™* 

more transparent ITO, 1Z0, etc. 
[0067] 

AsTlayerTsaid others there is especially no limit and it can be suitably chosen according to the object for ■example, 
report, etc., for example. 

order it is formed on this transparent electrode in that outermost surface, for example, 
dioxide, a germanium dioxide, diacid-ized germanium, etc. are mentioned. 

beam method, the ion plating method, a plasma polymerization method, a plasma CVD method, a laser ovu metno 
heat CVD method, a coating method, etc. are mentioned. 

Furthermore in this invention it is the object which prevents the trespass of the moisture to each class, or oxygen in 

GeO. N.O, Ca °' B f ; ' he m ^"'^ D ta | f|uoride of CaF2 grade, par fluoroalkane. a perfluoro amine, and par full 
OROE-S "nXefied^ the adsorbent which adsorbs moisture and oxygen is mentioned. 
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aluminum, Pori (chlorotrifluoroethylene), polyester, and a polycarbonate, can be used, as a sealing agent — 
ultraviolet-rays hardening resin, heat-curing resin, and 2 liquid mold-curing resin — all can be used. 
.[0073] 

In this invention, a water absorption agent or an inactive liquid can be installed in the space between a closure 
container and a light emitting device, although not limited especially as a water absorption agent — for example, 
barium-oxide, sodium oxide, potassium oxide, calcium-oxide, sodium-sulfate, calcium-sulfate, magnesium sulfate, 
phosphorus pentoxide, calcium chloride, magnesium chloride, copper chloride, cesium fluoride, and niobium fluoride, a 
calcium bromide, and bromination — vanadium, a molecular sieve, a zeolite, a magnesium oxide, etc. can be mentioned. 
Especially as an inactive liquid, although not limited, fluorine system solvents, such as paraffin, liquid paraffins, par 
fluoroalkane, and a perfluoro amine, par full OROE-Tell, a chlorine-based solvent, and silicone oil are mentioned. 
[0074] 

The light emitting device of this invention can obtain luminescence by impressing a direct-current (alternating current 
component also being included if needed) electrical potential difference (usually 2 volts - 40 volts) or a direct current 
between said transparent electrodes and said back plates. 
[0075] 

The approach of a publication can be used for JP,2-148687,A, 6-301355, 5-29080, 7-134558. 8-234685, said 241047 
numbers, a U.S. Pat. No. 5828429 number, said 6023308 numbers, the Japanese patent No. 2784615, etc. about 
actuation of the light emitting device of this invention. 
[0076] 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



Although the example of the light emitting device of this invention is explained below, this invention is not limited at all 
by these examples. As long as it was unstated, preparation of the coating liquid of an example and formation of an 
organic layer were performed in the nitrogen-purge glove compartment with a moisture of 50 ppm or less. 
[0077] 

As^asVmaterial, thickness cut 0.2mm glass plate on 2.5cm square and introduced in the vacuum chamber, and 
Sn02 content formed the ITO thin film (thickness of 0.2 micrometers) as a transparent electrode using the ITO target 
which is 10 % of the weight by DC magnetron sputtering (conditions: base material temperature of 100 degrees C, 
oxygen pressure 1x10-3Pa). The surface electrical resistance of an ITO thin film was 10ohm/**. 

Next! the substrate in which said transparent electrode was formed was put into the wash fountain, and after carrying 
out IPA washing, UV-ozonization was performed to this for 30 minutes. And it is SUPINKO to the front face of this 
transparent electrode about Pori (ethylene dioxythiophene) and a polystyrene sulfonate water distribution object tthe 
product made from BAYER, Baytron P: 1.3% of solid content). - After carrying out TO. the vacuum drying was carried 
out for 2 hours, and 150 degrees C of hole injection layers whose thickness is 100nm were formed. 
TOO 791 

100g (200 meshes product made from the Wako Pure Chem industry) of activated aluminas was put into glass column 
tubing with a diameter [ of 3cm ], and a die length of 50cm, and it refined by on the other hand passing 
1 2-dichloroethane (object for high-speed liquid chromatographs, product made from Wako Pure Chem industry) 50ml 
which is the solvent of luminous layer coating liquid by part for 10ml/of the rates of flow using this column. 

2°hours after performing the above-mentioned purification processing of 1 , 2-dichloroethane As an alt.metal-ized 
complex which is the polyvinyl carbazole (Mw=63000, Aldrich make) and phosphorescence luminescence material as 
host [ electron hole transport material-cum-] material 1, 3, and 4-OKISA diazo-RU (PBD) is dissolved in the 
above-mentioned purification dichloroethane by the weight ratio of 40:1 :1 2. 2-(4-biphenylyl)-5 7 (4-t-buthylphenyl)- 
which is a ** tris (2-phenyl pyridine) iridium complex and electronic transport material — Luminous layer coating liquid 
was prepared. 

Throating liquid was applied on said hole injection layer using the spin coater, and thickness formed the luminous 
layer which is 100nm by making it dry at a room temperature. 

Furthermore, the mask (mask with which luminescence area is set to 5mmx5mm) which carried out patterning was 
installed on this luminous layer, magnesium:silver =10:1 [ 0.25-micrometer ] (mole ratio) was vapor-depos.ted within 
vacuum evaporationo equipment, 0.3 micrometers of silver were vapor-deposited, and the back plate was formed. 
From said transparent electrode (it functions as an anode plate) and said back plate, the lead wire of aluminum was 
connected, respectively and the laminating structure was formed. 
[0082] 

The laminating structure obtained here was put in in the glove compartment permuted with ^j^en gas, and was 
closed using ultraviolet curing mold adhesives (the product made from the Nagase tiba, XNR5493) with the glass 
closure container. The light emitting device of an example 1 was created by the above. 
[0083] 

In thT example 1-1, except using chloroform/methyl ethyl ketone (70/30 volume %) instead of 1 and 2-dichloroethane, 
it refined by the same approach as an example 1-1, and the light emitting device was produced and the solvent ot a 
luminous layer was evaluated. 
[0084] 

In thT example 1-1, instead of carrying out column purification of the 1 , 2-dichloroethane which is the solvent of a 
luminous layer, and carrying out coating liquid adjustment 2 hours after, it is the same approach as an example 1-1. and 
the light emitting device was produced and evaluated except carrying out coating liquid preparation three days after. 
[0085] 

In thT example 1-1, instead of carrying out column purification of the 1 , 2-dichloroethane which is the solvent of a 
luminous layer, and carrying out coating liquid adjustment 2 hours after, it is the same approach as an example 1-1, and 
the light emitting device was produced and evaluated except carrying out coating liquid preparation seven days after. 
[0086] 

(Example 1-1 of a comparison) »_ . -.. ■ * r 

In the example 1-1. except not carrying out column purification of the 1,2-dichloroethane which is the solvent of a 
luminous layer, it is the same approach as an example 1-1. and the light emitting device was produced and evaluated. 
[0087] . 

(The assessment approach of a light emitting device; 

Direct current voltage was impressed to the organic EL device, and the hght emitting device in the above-mentioned 
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example and the example of a comparison was made to emit light using the source major unit 2400 mold made from 
Oriental TEKUNIKA. The electrical potential difference when Lmax and Lmax are obtained in the highest brightness at 
that time was set to Vmax. Moreover, the luminous efficiency at 200 Cd/m 2:00 (eta 200) was shown in a table 1 . 
Furthermore, constant current continuation actuation of this component was carried out by initial brightness 200 
Cd/m2, time amount (half-life) from which brightness became half was set to T1/2, and it was shown in a table 1. 
[0088] 
[A table 1] 







v max 


V 200 


T 1/2 




(cd/m 2 ) 


(V) 


(%) 


mm) 




88000 


15 


13.2 


12000 


nmmi-2 


78000 


15 


12.3 


11000 




69000 


15 


12.1 


10000 




65000 


15 


11.4 


9500 




42000 


17 


8.1 


4800 



[0089] 

It turns out that a solvent is not refined in the coating liquid in the example 1-1 of a comparison, but luminescence 
brightness, luminous efficiency, and endurance are inferior to the table compared with examples 1 t 2, 3, and 4. 
[0090] 

(Example 2-1) 

The transparent electrode (ITO thin film) and the base material which has a hole injection layer were created like the 

example 1-1. 

[0091] 

1,2-dichloroethane (object for high-speed liquid chromatographs, product made from Wako Pure Chem industry) 300ml 
which is the solvent of luminous layer coating liquid, and 100g of anhydrous sodium sulfate were put into the 500ml 
mold flask to make, and it was left one whole day and night, and dried. It filtered after desiccation, it distilled further 
and dehydration processing (moisture content of 30 ppm) was performed. The 1,2-dichloroethane which carried out 
dehydration processing was saved in the nitrogen gas globe box with a moisture content of 50 ppm. 
[0092] 

2 hours after performing the above-mentioned dehydration processing of 1,2-dichloroethane As an alt.metal-ized 
complex which is the polyvinyl carbazole (Mw=63000, Aldrich make) and phosphorescence luminescence material as 
host [ electron hole transport material-cum-] material 2-(4-biphenylyl)-5-(4-t-buthylphenyl)- which is a ** tris 
(2-phenyl pyridine) iridium complex and electronic transport material — 1,3, and 4-OKISA diazo-RU (PBD) to the 
above-mentioned dehydration 1,2-dichloroethane by the weight ratio of 40:1:12 It dissolved in the nitrogen gas globe 
box with a moisture content of 50 ppm, and luminous layer coating liquid was prepared. 
[0093] 

Thickness formed the luminous layer which is 1 0Onm by applying this coating liquid on said hole injection layer using a 
spin coater in a nitrogen gas globe box with a moisture content of 50 ppm, and drying it at a room temperature. 
[0094] 

Like the example 1-1, the back plate was formed on the luminous layer, from said transparent electrode (it functions as 
an anode plate) and said back plate, the lead wire of aluminum was connected, respectively and the laminating 
structure was formed. 
[0095] 

The light emitting device was created like the example 1-1 except closing the laminating structure obtained here in a 
nitrogen gas globe box with a moisture content of 50 ppm. The evaluation criteria of the light emitting device in the 
following table are the same as it of an example 1-1. 
[0096] 

(Example 2-2) 

In the example 2-1, except using chloroform/methyl ethyl ketone (70/30 volume %; moisture content of 50 ppm) instead 
of 1 and 2-dichloroethane, it refined by the same approach as an example 2-1, and the light emitting device was 
produced and the solvent of a luminous layer was evaluated. 
[0097] 

(Example 2-3) 

In the example 2-1, instead of carrying out dehydration processing of the 1,2-dichloroethane which is the solvent of a 
luminous layer, and carrying out coating liquid adjustment 2 hours after, it is the same approach as an example 2-1, and 
the light emitting device was produced and evaluated except carrying out coating liquid preparation seven days after. 
The moisture content of the coating liquid of seven days after was 90 ppm. 
[0098] 
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(Example 2-1 of a comparison) 

In the example 2-1, except not carrying out dehydration processing of the 1,2-dichloroethane which is the solvent of a 
luminous layer, it is the same approach as an example 2-1, and the light emitting device was produced and evaluated. In 
addition, the moisture content of the 1 ,2-dichloroethane which does not carry out dehydration processing was 800 
ppm. 
[0099] 

Assessment of the above-mentioned light emitting device was performed like the above-mentioned example (1-1). 
[0100] 
. [A table 2] 





L max 


v 

» max 


V 200 


T 1 /2 




(cd/m 2 ) 


(V) 


(%) 


(mm) 


mmm2-i 


78000 


15 


12.2 


11000 


mmm2-2 


72000 


15 


12.3 


12000 




59000 


15 


11.0 


9000 




40000 


17 


7.9 


4200 



[0101] 

With the coating liquid in the example 2-1 of a comparison, dehydration processing of the solvent is not carried out, but 
luminescence brightness, luminous efficiency, and endurance are inferior to the above-mentioned table compared with 
an example 2-1, 2-2, and 2-3. 
[0102] 

(Example 3-1) 

Like the example 1-1, the ITO thin film was formed on the glass substrate, and then the hole injection layer was 
formed. On the other hand, like the example 1-1, column purification of the 1,2-dichloroethane was carried out, 
dehydration processing of this 1,2-dichloroethane was further carried out like the example 2-1, and 1,2-dichloroethane 
with a moisture content of 10 ppm was obtained, the refined 1,2-dichloroethane — using — an example 2-1 — the 
same — carrying out — luminous layer coating liquid — preparation, luminous layer formation, and a laminating — it 
closed and the light emitting device was created. The evaluation criteria in the following table are the same as an 
example 1. 
[0103] 
[A table 3] 





Lmax 


V m ax 


V 200 


T 1/2 




(cd/m 2 ) 


(V) 


(%) 


(mm) 




96000 


14 


15.3 


14000 



[0104] 

It turns out that the case of purification processing that the combination with dehydration processing of a solvent and 
column purification is more independent than a table is excelled in high luminescence brightness, low-battery actuation, 
high luminous efficiency, and endurance. 
[0105] 



[Translation done.] 



3/3 



2006/06/14 13:54 



